ENSAA - ensaa.es

Comparison of anti-tracking power
consumption of low-voltage wiring ducts

Overview

This paper reviews the tests to characterize the polymeric materials used in
insulation systems for electric mobility applications, focusing on resistance to
tracking.

Key Takeaways

Low-voltage wiring ducts with high-quality insulation and structured cabling design
minimize power losses and reduce the risk of arc tracking, improving overall energy
efficiency.

Overview of Anti-

Tracking in Low-Voltage WiringAnti-tracking refers to the ability of insulation
materials to resist the formation of conductive paths on their surface due to moisture,
dust, or electrical stress, which can lead to partial discharges or arc tracking. In low-
voltage systems (typically below 50 V), anti-tracking performance is critical for safety
and long-term reliability, especially in structured wiring for data, security, and
communication systems.

Factors Affecting Power Consumption

Insulation Material: Materials with higher dielectric strength and anti-tracking
properties reduce leakage currents and energy losses. Polymers with uniform
thickness and Class-F insulation, as used in busduct systems, help maintain low
power consumption while preventing moisture ingress and surface tracking. Cable
Routing and ' imi 1s reduce resistive losses.
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Energy-efficient placement of switchboards and transformers, as suggested in IEC
60364-8-1: 2014, minimizes overall power consumption in low-voltage installations.
Structured Cabling: Using structured low-voltage wiring with centralized distribution
points ensures minimal energy loss and reduces the likelihood of tracking by
maintaining consistent voltage levels and avoiding unnecessary bends or overlaps.

Comparative Insights

Busbar Trunking Systems: These systems, with overlapping joints and high-quality
insulation, exhibit lower power losses compared to conventional low-voltage ducts
due to reduced resistive heating and improved anti-tracking performance.

Standard Low-

Voltage Wiring Ducts: While effective for general low-power applications, ducts with
lower-grade insulation may experience higher leakage currents under humid or dusty
conditions, slightly increasing power consumption and risk of tracking.

Aircraft-

Grade Insulation: Advanced insulation systems designed for aeronautic applications
operate at higher voltages and are optimized for anti-tracking, demonstrating that
material selection and surface treatment significantly influence energy efficiency and
safety.

Practical Recommendations

Select insulation materials with proven anti-tracking ratings for low-voltage ducts,
especially in environments prone to moisture or dust. Optimize cable routing and
switchboard placement to reduce resistive losses and minimize energy consumption.
Consider busbar or structured cabling systems for installations where both low power
consumption and high anti-tracking performance are critical.

In summary, low-voltage wiring ducts with high-quality anti-tracking insulation,
optimized layout, and structured cabling design consume less power and provide
safer, more reliable operation compared to standard ducts with lower-grade
insulation. Material choice and installation design are the primary determinants of
both energy efficiency and anti-tracking performance.
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Article Content
Arc Tracking Control in Insulation Systems for Aeronautic ...

This work performs a critical and comprehensive review concerning arc tracking
effects in wiring insulation systems, underlying mechanisms, role of materials and
possible mitigation

Tracking Resistance in Polymeric Insulation Materials for High-Voltage ...

This paper reviews the tests to characterize the polymeric materials used in
insulation systems for electric mobility applications, focusing on resistance to
tracking.

Energy efficiency of low voltage electrical installations

In this article, Geoff Cronshaw takes a closer look at energy efficiency of low voltage
electrical installations. For an introduction to IEC 60364, see Cameron Steel''s article
in this issue.

Practical Guidelines for Litz Wire Selection and AC Copper Losses ...

It shows the increase of copper losses vs. frequency depending on the wire and
winding arrangements. The below table proposes some coefficients that can be
applied for the total copper

Arc Tracking Control in Insulation Systems for Aeronautic Applications ...

Abstract: Next generation aircrafts will use more electrical power to reduce weight,
fuel consumption, system complexity and greenhouse gas emissions.

A survey of power-consumption monitoring systems

Trends of energy monitoring and consumption at different levels ranges from power
generation, transmission and distribution including Supervisory Control and Data
Acquisition

Improving RF Power Amplifier Efficiency in 5G Radio Systems

The proliferating frequency bands and modulation schemes of modern cellular
networks make it increasingly important that base-station power amplifiers offer the
right combination of output power,

Reuters | Breaking International News & Views

Find latest news from every corner of the globe at Reuters , your online source for
breaking international news coverage.

Wiring Ducts Selection Guide: Types, Features,
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Wiring ducts are rigid trays typically used as raceways for cables and wires within
electrical enclosures. Wiring ducts, along with conduit, wireways, and cable

Mixed-signal and digital signal processing ICs | Analog

RF, digitizer, and signal processing solutions enable the design of high performance,
low power radar systems with a wide variety of architectures and frequency bands.

NYT Connections archive

Every NYT Connections puzzle ever published is listed here, organised by date, with
all four category groups and their sixteen words. The NYT only offers the current
day''s puzzle for free,

Wire Ducts, Cable Ducts | TE Connectivity

TE offers wire ducts, cable ducts, and accessories from ENTRELEC that offer solutions
to optimize wiring in a wide variety of applications.

Wiring duct & trunking

ABB offers innovative wiring duct & trunking products for routing and concealing
wiring in control panels. They are available in numerous configurations, materials,
sizes and colors.

Electrical tracking, erosion and flammability resistance of high ...

Ensuring the fire safety of high voltage (HV) outdoor insulators is key to maintain the
reliable operation of the electrical grid. This requires the careful selection of suitable
polymeric

Numerical and experimental analysis of thermal behaviour of high ...

In conclusion, the numerical and experimental analysis of the thermal behavior of
high-voltage power cables in unfilled ducts is an essential area of research that has
significant

Essential guide to underground cable ducting | Pipelife

Cable ducting is a key element in modern underground utility infrastructure, enabling
safer and more efficient management of power, data and

uried conduits and ducts. Which conduits and ducts offer equivalent ...

e conductor that has the combined function of neutral and protective earth in one
conductor of a TN-C low-voltage distribution network. Conventionally, for a hree-
phase distribution, the cable will be three

Bus Ducts & Wireway Troughs

© 2026 ENSAA OPTICAL NETWORKS - All rights reserved



Page 5/5

Bus Ducts & Wireway TroughsBus Ducts & Wireway Troughs Our low-voltage power
distribution bus ducts, or busways, are precision-engineered from sheet metal,
incorporating either copper or

Contact Us

Continue your research online:

Website: https://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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